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De Conftru£tione Problematum Solidorum, live 
^quationum tertiae vel quartae Poteftatis, unica 
data Parabola ac Circulo efficienda ; dilTertati-- 
uncula : Authore Edm. Halley. 

QUo paSlo aquationes omnes Cubum vel ^adrato-qua- 
dratum quantitatis incognitce hwohentesy ope Farabolc^ 
cujufcunq-y datce & Circuli^ conftrui poffint^ dare tradit ac Li"- 
quido demonjlrat praclarm tile Cartefius in Lib. IIL Geome- 
trice fuce : fed primum jubet fecundum aquationis terminum^ Ji 
adfuerity follere^ ac deinde rediiSlce aquationis 'Radices regula 
ibidem expojita elicere. Cum vero operatio ijia fiimis laborio- 
fa videatury nonnullis vifum eft co?ifiru£lio7tem jimilem etiani 
ahfq\ idla prcevia reduSliojte comminifci -y inter qtios Francifcus 
a Schooten Methodum valde jacilem ac fimpliciffimam pro con- 
jlnicndts Cubicis quomodolibet affeBis prodidijjety ft modo ex- 
pofito prificipio iinde regulam derivavity LeSioris memorice^ 
qiiam plufimis ac intricatis cautio7iibus obruity melius (iuduif- 
Jet, ISuper vero Vir CL D. Thomas Baker noHraSy integro 
libello de conliruSlionibus hifce conjcriptOy non folum Ciibicas 
fed etiam Biquadratic as omnes cujufcunq\ generis unica generalt 
regula complexus efty eamq\ demonflrationibus ac Exempli s per 
omnes cajus abunde jatis illu[iravit\ nee non fub fifiem modum 
proponit iinde regula ifta generalis inveftigari pojjit : Haud ta- 
men ilium ipftim oflendity cujus ope (uti fufpicor) Clavemjuam 
Geometricam Catholicam obtinuit, vel faltem multo facilius 
vhtinere potuit. Cumq\ perplexis cautionibus de fignis 4- 






-Regula hac D. Bakeri non minus obnoxia fit quam ilia 
SchoGteni, ut vix abjente libro condruSiiones illas quis tuto 
peragat ; haud injucundum nee Tyronibus incommodum fore vi- 
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ftm eff, Mirhi^^ fimdamenium expomre, ac Jimtd emeniata 

methdo^ in re tarn difjicilt, he em quantum vale am afferre. 

ConliruBio qtmm tradit Carteiius, quo'qi facillime radices 

i^qiiationiim omnium Cubtcartim vel biquadraiicamm, tdi deficit 

Jccundm terminus^ eruit^ ut mta fupponi poteli ^ aitamen cum 

cardo fit a quo jub/eqnentm pendent^ ne dtjjertatiuncula hmc cm-- 



ptte truncata videaiur^ ex iilim Geometria de/umptam pia-^ 
cuit Regulam adjungere, patdctdis mnmillis ift melius uti reor 
tranfpcfitis. 

Dejicientefecundo termim omnes aquationes CuMca reducuntur 
ad banc formam 2^ .^. a p z. a a q. =: o^ ac Biquadrafica ad 
ham z^.^. a p z z* a a q z. a' r = o- (tiM. a defigmt Latm 
reBum Parahy ciijtifvis data, quam in Con/iruB$om adMhre 
iicet.) veljumendo a pro Unitate^ 'ad hanc ?J •*. p z. q rz: o, 
vei ad ham z^. ^ .pzZy qz, r:=:i% 

Jam data Parabola F- 
A G cuius Axis fa A €«• 

D K L ac lotus reBum a 

vei i^fat A C ejus dimi-- 

dium ac col&cetur femper 

a vertice A veriis inferi--, 

tjrafgura^: dein fismatur 

C D = |. p in lima iih 

A C ccntinmta verjids C 

Sin aquatiomfuerit ^ — ^ p, 

vei verfids aiteram par-- 

fern fihabeatur 4- p* Por-' 

ro epunBo D^ aut expum-^ 

to Cf mn habeatur quan- 

tit as p, erigenda eH ad 

mem perpendicukris D- 

E aqualis i q, dextror- 

Jum quidem Jifuerit — q, ad alterum vero axis latus fijuerit 

^q^^ac Circuks centro E radio A E defiriptus, fi aquatiofu- 

erit tantum Cubic a^ Parabolam tot punSiis F G? G inter fecabit 

quot veras habet Radices^ quarum quidem affirmative ut G K 

erunt 
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(Tunt ad dextram Axts partem ^ iSlegativce utV h adfniliram. 

AJl fi MqUatio Biquadratica fuerit^ auger i vel minui debet 
Circuit Radius A E, addenda fifuer it — r, vel fubducendo^ Jijit 
•X- 1% ex ejus quadrato reSiangidum a x , feu contentum fub Late- 
re reBo G? quantitate data r ; id quod nidlo fere negotio efficitur 
Geometrice. Hujus vero Circuli iftterfeBiones cum Parabola 
cmnes wras Biquadratics Mquationis radices dimij/ts ad Ax- 
em perpendicidis exhibebunt ; Affirmativas quidem ad dextram 
Axis, Negativas vero ad Jini/iram. Totius demonlirationem 
Cartefio e^us inventori relinqno, 

ISlotandum hie me operam dare ut femper habeantur Radices 
affirmativa ad dextrum Axis laius, ut evitetur confusio a plu- 
ribus cautionibus^ quarum cauja minime evidens eji^ necejjario 

critura. 

His pramiffis^ ut aditus pat eat ad conflruBionem etiam earum 

^quationum ubi reperitur termiuus jecunduSy consider anda venit 
re^ula pro tollendo terminojecundoy ac reducenda cequatione ad 
aliam qu(^ methodo pracedente confirm pojit. Omnes vero hujus 
clajjis aquationes cubic a ad ham j or mam z\bzz.apz. aa~ 
q = o, veladhanc z^ b z z. *. a a q =r o. Biquadratic ce vero 
ad banc z"*". b z\ a p z z. a a q z. a^ r =i o, wl hanc 7f\ 
b z^ ^. a aq z. a' rrrro, w/, %. b z^ apz z. ^. a^ r = o 
vel deniq\ ad hanc %". b z\ '^. **. a^ r = o reduci pojuni : e 
quibus omnibus^ proutjignis A- ^ — diver simode conneSluntur^ 
ingens oritur varietas ; unde Regula generalis omnibus injervi- 
ens obfcura ac maxime difficilis redditur^ nisi methodo quamjuh- 
jungimus illuftrata nodijq\ extricata traBetur. 

Tollttur in Biquadraticis fecundus terminus y ponendo x !=: z-- 
JJ-. JL b, Jifuerit + b in cequatione, vel x:=z — ~ h.Jifuerit 
— b : hinc x — - b in prima cafu^ ^ ^^h in altero cequatur 
z ; & iu aquatione quavis propopa^ jubfiiiuta loco z quantitate 
€equalij prodibit nova aquatio termino jecundo car ens ^ cujus ra- 
dices omnes x data differentia -- b vel excedunt vel dejiciunt a 
radice quasita z : Cum vero in rebus ifliusmodi plus exempla 
quam pracepta valerefoknty proponatur una vel altera aquatio 

Conjlruenda^ 

U u 2 Exem^ 
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Exemp. L 

4- bz'— apzz — aaqz -f-aaar =±:o. 

Sit X — j-h =zz Et erit 

XX — I- b X -{-" T 6" b b =: z z 

XXX — 1^ X X b -j- -i^ X b b — ^'™ b b b =: z^ 
& x"- — b x^ + 4 b b X X ~ ,V b' X 4- ^l-^b ^ = z\ 

hinc. 

x"^— bx^ -]-|-bbxx — /^bbbx-j- vfr b'*'.=z'*^ 
4- b x^ — ^ b b X X 4 ^V b b b X — -^'- b^=:-j-bz^ 
■ — apxx4- -r apbx — -J'^apbb^i: — apzz 

-f- aa ar 

Marum omnium fumma Jit cequatio novafecundo termino car ens ^ 
quc^q-j proinde juxta regulam Cartesianam confirm pcjjit ^ jumen- 
do loco ™ p dimidium coefficientis termini tertii per zjive Latus 

reSlum diviji, hoc efl. — ^ ~ p ; ac Loco i q, dimidi" 

I n h H 

urn coefficientis termini quartz per aa diviji^five -{ — > 

-|-.i i- 1. q. Cujus partes figno J^. notat(^ Jinijlrorfuffi ab 

a 

AxCyJigno — not at a dextrorfum coUocandce funty ut habeatur 

centrum Circuli ad confiruBionem requijitiy ac cujus interfeBi- 

ones cum Parabola^ dimijjis in axem perpendiculisy radices om-^ 

nes veras x defignet^ affirmativas quidem ad dextram axis, ne-- 

gativas vero adjinijiram. Cum vero x — ^ b = z, ducendo li- 

neam Axi parallelam, ad dextrum ejus latus & ad difiantiam ib, 

perpendicula ilia ad ham parallelam terminata dejignabunt omnes 

radices queefitas z, affirmativas ad dextram^ negativas vero ad 

fmiftram. Radium circuli quod attinet, habetur ilk addendo 

partes negativas ac auferendo partes affirmativas termini quin- 

ti per a a dimfi^ e quadrato lineee A E, ^ centro iwjento E ad 

Ver-- 
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Verttcem Parabola A duSice : id quod maxima ex parte effiatur 
capiendo loco linea A E lineam E O, qu(Z ad O interJeSiionem 
Parabola ac parallels pradiBce terminatur % ejus enim quadra- 
turn omnes termini quinti partes ex ablatione termini Jecundi 
aquatiord nonjce inge/ias compleBitur (uti facile probabitur :) ac 
rejlatjblummodo ut ipfius E O quadratum augeatur^ fi in aqua- 
tione habeatur — r, vel minuatur ji Jit 4- r, additione velfub- 
duStione reSlanguli a r, wide confiatur quadratum Radii Circuli 
quafdi. 

Hac eli methodm invefligandi regulam centralem Dni Bake- 
ri omnibus cautionibus libera ac Jatis facilts ^ ac jhla differentia 
ex eo provenity quod ego juxta Axem^ ilk vero juxta Axi pa-- 
rallelam circuli ejujdem centrum determinat : quodq; ego Jem- 
per radices affrmativas ex Axis dextro latere i?ivenio, quas ilk 
nunc dextro nunc fmiflro cojtjiituit. 

JEquationes cubicas quod attinet^ ea reduci debent ad Biqua-- 
draticasy antequam eadem regula generali confirm pojjint ; id 
nuodjit ducendo aquationem propofitam in raaicem Jiiam z, unde 
pr(7venit aquatio Biquadratica in qua dejicit terminus idtimus fifve 
r : quapropter Jublato fecundo termino & invento centro E, linea 
HO eft radius Circuli ; cum fcilicei a xftt zzr o, <£? in nova ^- 
auatione totus terminus quintus ex ipfa ablatione termini Jecundi 
oriatur. Conflruenda Jit hac aquaiio. 

^v^lXlO* JLJLt 

2;^ — bzz4-=^P^^4~^^^ = ^' ^^ duBa in xjit 

x^ — b 7/ 4" a p z z -f- a a q z =: o. 

Adtollendum fecundum terminum. ponatur x 4- |-d =^ ^^ &jief 

x^ 4- bx^ -C 4b b XX -I- ,Vb' X + ^\-^ b* = + z^ 

cz:: b x' ^ — ■ "l-b b X X — -Vb' X — ^'- b^ rrz — b Z-' 

4- apxx-|- labpx^-- yV^'P^^^=+^P^^■ 
-|- a a q X 4* i ^ ^ ^ '^ ^=^ + ^ ^ 91 ^^ 

In hac nova Mquatione^ tertii termini femicoefficiem per a 

divifa^ viz. r=: ^— ~ -|" ^ p, kco ^ p ufurpanda efi 3 ac coeffi^ 

1 u a 

W w cientit^ 
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aenth termini quarti dimidium, divijum per a a Lateris reSli 

quadratum^ viz. • j- j- -\ q, vicem tpjms \ q t?t 

eonftruBione Cartefii Juhit ; unde centrum E deter minatur * 
Deinde dtiSia Jbci parallela ad difiantiam ^ b adfinilirum ejus 
latus (ob X -\- ^h =z7:) cujus inter JeSiio cum Parabola Jit O ; 
circulus centra E, Radio E O defcriptus Parabolam fecet vel 
tanget in totpunSlis quot aquatio veras habet radices : quce qui- 
dem radices jeu % Junt perpendicula de punSlis illis in Axi pardl- 
Mam demijja ; ad dextram-quidem Affirmatively l>iegativce ad 
Jinijiram. 

Si in ceqiiatione defuerit ter?ninus tertius vel quartus ^vel u- 
terq\ , in invefiiganda regula centrali rndla cmm?20 obfewanda 
ed melhodus differentia^ fed deficiente qurmiiiate p ^vel q, de- 
erunt partes illce linearum C D ^^ D E ex quantttate ilia aliquo 
modo deduSlr£^ ac procedendum efl cum reliquis ccefficientibus 
termini tertii and quarti in cequattone nova^ ficut in prcemijjis 
exempli s prafcriptum eft. 

HaBenus CL Bakeri methcdum generalem pertraBavimus^ 
qua quidem nulla aliajacilior ac paratior expcSlanda ejl^ ajjump-^ 
ta ad conftruSlionem Jive Parabola y Jive alia quavis linea curva, 
cum Jcilicet aquatio ad Biquadraticam ajcendit. Etenim dum 
hcec fcribo mihi occurrit regulce Centralis Eff'Slio Geometrica 
prater omnem Jpem expedita, ac harum rerum CurioJis abunae 
fatisfaSiura. 

Defcripta Parabola NAM, cujus vertex A, Axis ABC 
ac latus reSium a, reducatur aquatio ad banc formam z'*. b z^ 
a p z z. a a q z. a^ r. rr= o vei ad banc 7.\ b z z. a p z. a a q 
:= o^ cubic a tantumjuerit : dein ad dillantiam B D = ^~ b 
ducatur linea D H Axi parallela, adjiniflram quidem fi fuerit 
< — b, ad dextramjt -f- ^, parabola occur rem inpunBo D ; de 
quo dimittatur perpendiculum in axem B D. In linea A B con-- 
tinuata verjus ^fiat B K rr= -^- a, ^ ducatur linea D K utrinqi 
interminataj. Porro fit K.C z=. 2 AB in Axejempcr ultra K 
^ontinuato \ ac ft habeatur quant it as p figno — affeSla^ verjus 
tajdem partem etiam fhmatiir C E = ^^ p, vel in contrariasy 
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fi haheatur +• "^^ac epunSto E erigatur Axi perpendkulum E F 
(vel e punBo C // defuerit quantitas p^ Imeee DK^ Ji opus eji 
continuata^ occur rem in punSio F ; quod quidem circuit requijl^ 
ti centrum e(i^ fi 

defuerit quantitas ^^ 

q; AH fi habeatur 
q, fumenda ejl in 
¥ "k^ fi opus efl 
continuata^ linea 
F G =;. ^ ({yfmill- 
rorjum quidem fi 
fuerit *|- q, dex-- 
trorfiimjl — q coU 
locanda : Etpunc- 
tum Gerit centrum 
circuit ad conftruc- 
tiofzem propositam 
idonei*, ejtlfq-^ Ra- 
dius, Jl defuerit 
quantitas r, hoc eli 
fttantum cubicafu-' 

erit, erit linea G D \ cujus quadratum in Biquadraticis augendum 
efl, ft fuerit — r, vel minuendumfi 4- r additione vel fubduSlio- 
ne reSlmiguli fub r ^ latere reSio. Defcriptofic Circulo, abin-^ 
terfeBionibus ejus cum Parabola demifjis in lineam D VL per pen- 
diculis^ qua adftniflramfunt, ut N O, radices aquationis nega-- 
tivasjemper designant^ qua addextram ut ML qfrmativas. 

Aliter ac pauloftmplicius Mquationes cubicajuxta Schooteni 
Regulam conflruuntur , quaqy eti am radices ad Axem referuntur : 
quoniam vero ipfe inventor nee modum inveniendi nee demon-- 
firationem inventi exponit, non abs re erit ejujdem fundamentum 
hie adjicere^ fimul atqi EffeBionem Geometricam concinniorem 
reddere, atq\ cautionibus quibus implicatur extricare. 

Hac Regula derivatiir ex eo quod omnis aquatio Cuhica reduci 
poffit ad Biquadraticam^ in qua deficiet terminus fecundus : Hoc 
Jit ducendo cequationem propo/itam in z ^— hzTzo^fif/erif^h in 
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^quafione, vei in z -f- ^ =o, ftjuerit -— b 5 <!^ cequatio nova 
rroduBa eafdem kabeMt radices cum Cubical atq, infuper alte^ 
'am ipji ™ b aquakm^ ft fuerit — b in aquatione^ vel contra. 
roponaiur conlinmida 7J — ^z^b-|-apz^aaq=:o. 

z^ — z^ b -f- a p z^ -j- a a q z 
-^^ 7J b — bb z z-j-abpz -f- aaqb. 
'ejlcit fecundus terminus^ ac coefficiem tertii — b b-j- a p 
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dct — - — ■ »4- i- p loco i p w/ C D in ConJlruSiione Cartefii, 

& ex dimidio cgefficientis termini quarti fit + ~ q ^ ^hco 

2 a 

! q velDE iifurpanda-, adeoq^ deter ftmatur centrum circuli quc^^ 
Jiti: atq\ oh datam unam ex radicibiis aquationis novce^ viz. — 
^vei -|- b, dabitur etiam punBum in ctrcumferentia^ id eft Ra- 
dius ejus. Deniq% dejcrtpto circuloy ab interJeSiionibus ejus cum 
'arabola demijja in Axem perpendtcida Mquationis radices ex^- 
hibebunty affirmativas & negativas, eadem lege ac fupra. 

Inve/iigatur autem centrum Circuli conilj^uBione qerquam 
faciU^ cceierifqy omnibus in CuMcis praferenda. Dejcriptc^ Pa-- 
rabola AM T3 Jit vertex A, cfq^ Axis 
^ ^ : ad dijiantiam. ipji 



jt. 

K 



' j>. -it 



A 




b aqualem ducatur Axi 

.parallela D K^ ad dex- 

tram fi fuerit -|-b in M- 

.quatione, ad ftniflram fi 

— b, quce Parabola oc-- 

cur rat in punclo D. Cen- 

tris D Gf A defcriba?2tur 

radiis {^qualibus arcus oc^ jj^i . ^y-Q. 

culti utrinq\ fefe inier^ ~ / v " 

fecantes, ac per Jeclio^ 

num punBa ducatur line a 

interminata B C, qu^ 

medio linea fuppofitce A D 

per pendicidar iter in p^ ft at. ^ 

& Axi occurrat in '^punBo E. Ab E, inferne quidemfi in ^qua^ 
Jione habeatur = p, velfuperne verjus A fi fuerit +p^ fona-^ 

tur 
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fur E F =: i~ p ; Gf ^x F (vel exE Ji defuent p j educatur 
perpendlculum F G, //fi<?<^ B C occurrens in punBo G ; G? /;i 
G F produBafiat G H = |- q, dextrorfum quidemjiin aquati- 
one kabeaiur — q, aliterjinijirorjum^ appUcanda : ac punclum 
H erit centrum qucefitum^ H D vero cif^cuU Radius^ qui de^ 
mijjis in axem perpendiculis ab inter feBionibm juts cum Para^ 
bola, ut L M, Radices omnes^ ut prius^ common/irabit . ^^- 
modo vero condruSlio hcec ex pr ^mijjis confequatur, per fejatii 
edem eHy nee opus eft ut in eadem demonfiranda diutius im^ 
morer. 

Ne in his edendts fruflraneam navaffe operam^ & ex aliorum 
inventis gkriolam captare videar^ confulat LeSlor CL Bakeri 
librum Anno 1684 Londini editum^ G? qua de hoc Argumento 
fcripfit a Schooten in Comment ario fuo in Librum III. Geome- 
iria Cartejiana. Brevi concejfo otio traStatulum alium de nu-- 
mero Radicum in huju/modi Mquationibus^ earumqi limitihus^ 
ex confemplatione ConftruBionum facecedentium^ aggredi ac in 
lucem projerre jlatUQ. 
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